Scilla scilloides (LIND.) DRUCE (Liliaceae) is a traditional Chinese medicine used for the treatment of antidote, blood circulatory activator, and abscess reducer.
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Compound 1 (scillanoside L-1) was isolated as a white amorphous powder, [a] D Ϫ57.1°. A molecular formula of C 58 H 94 O 28 was established by high-resolution fast atom bombardment mass spectrometry (HR-FAB-MS), which gave a mass of m/z 1239.6012 (Calcd for C 58 H 95 O 28 , 1239.6010). The IR spectrum was showed with the presence of hydroxyl group (3350 cm
Ϫ1
) and a carbonyl group (1725 cm
). The aglycon of 1 was shown to be a eucosterol derivative from On acid hydrolysis, 5) 1 afforded the monosaccharide units which were identified by co-TLC with authentic samples such as glucose, arabinose, and rhamnose; their absolute configurations were determined as D-glucose , L-rhamnose, and L-arabinose by liquid chromatography method developed by Oshima et al. 6) In the acid hydrolysate of 1, D-glucose, Lrhamnose, and L-arabinose were confirmed by comparison of the retention times of their 1-[(S)-N-acetyl-a-methylbenzylamino]-1-deoxyalditol acetate (AMBA) derivatives with those of authentic monosaccharides prepared in similar way, which showed retention times of 33.4, 20.0, and 26.3 min in the HPLC, respectively. In the correlation spectroscopy (COSY), HMQC, and total correlation spectroscopy (TOCSY) spectra of 1, correlations were observed between the anomeric signals at d H 5.84 and signals d H 4.61, 4.54, 4.25, 4.92, and 1.78. The series of signals were considered to be due to the protons of a rhamnose, because correlations were found between the methyl signal at d 18.8 and two of the proton signals at d 4.25 (rhaЉЉ-H-4) and 4.92 (rhaЉЉ-H-5) in the HMBC spectrum. Similarly, the spin system for the glucoses and arabinose were assigned, since the anomeric proton signals at d 5.02, 5.11, 5.14, and 5.28 were correlated with the signals as Table 2 . Furthermore, the connectivity of the sugars were determined on the presence of correlations between a proton signal at d 89.1 (glc-C-3ٞ) in HMBC spectrum.
An equatorial hydroxyl group at C-3 (b-orientation) was deduced from the multiplicity of H-3 (d 4.49, dd, Jϭ11.7, 4.5 Hz). The configuration of the glycosidic linkage of the three glucopyranoses in 1 were determined to be b on the basis of the J 1,2 values 7.8 Hz (at d 5.02, 5.14) and 7.7 Hz (d 5.11) of the anomeric protons, while that of the arabinofuranose was a form from the chemical shifts of C-1Љ, C-2Љ, C-3Љ (d 101.0, 77.7, 71.5)
2) and rhamnopyranose was a form from the chemical shift of C-5 (d 69.8), 5) respectively. Finally, 1 was determined as 15-deoxo-30
Compound 2 (scillanoside L-2) was isolated as a white amorphous powder. 2 has a molecular formula of C 59 The absolute configurations at C-23 and C-25 were confirmed by 13 C-NMR, HMQC, and HMBC revealed that sugars of 2 were the same to those of 1. Consequently, the structure of 2 was established as 3b ,31-dihydroxy-17a ,23-epoxy-5a -lanost-8-en-23,26-olac-
Compounds 1-6 were evaluated for their cytotoxic activity against eight cancer lines. As summarized in the Table 3 , 1-6 showed cytotoxic activity against all tested cancer cell lines, although 2 was inactive on MCF7 and HT29 cell lines. Of these, scillascilloside E-1 (3) showed most significant cytotoxic effect. In the cancer cell lines tested, HT1080 and PC-3 cell lines showed high sensitivity on all tested compounds. Furthermore, we examined the anti-tumor activity of 3 against B16 (F-10)-and Sarcoma 180-bearing mice. The results of the in vivo anti-tumor evaluation of 3, when given intraperitoneally once daily for the 20 d at dosages of 1.5 and 3 mg/kg, and vehicle (0.9% saline), used as a negative control, were shown in Table 4 . Compound 3 prolonged the life span of B16 (F-10)-bearing mice (T/C values, 82, 103%) and Sarcoma 180-bearing mice (T/C values, 131, 239%) at doses of 1.5 and 3 mg/kg/day, respectively. The anti-tumor effect of 3 at 3 mg/kg showed a significant anti-tumor activity against Sarcoma 180. From these results, scillascilloside E-1 (3) showed a significant anti-tumor activity in vitro and in vivo experiments.
Experimental
Melting points were determined on electrothermal melting point apparatus 9100. Optical rotations were measured on DIP-370 digital polarimeter (JASCO). IR spectra were measured on IR Report-100 infrared spectrometer (JASCO). HR-FAB-MS spectra were measured on JMS 700 mass (JEOL) and ESI mass spectra were obtained on a VG Quattro 400 mass (FISONS). 1 H-and 13 C-NMR spectra were recorded on an AC 300 and DMS 600 (BRUKER) the chemical shifts being represented as part per million (ppm) referenced to pyridine signal as solvent (8. Isolation The fresh bulbs of S. scilloides (3 kg) were extracted with MeOH at room temperature (7 dϫ3) to give an extract (35 g). The MeOH extract was suspended in H 2 O (1 l) and then shaken with EtOAc (1 lϫ2, each time), BuOH saturated with H 2 O (1 lϫ3, each time), successively. The BuOH-soluble fraction (10 g) was divided into twenty fractions (Fr. 1-Fr. 20, each 100 ml) by gel filtration on Sephadex LH 20 (3.0ϫ70 cm, 210 g) eluting with MeOH. The fractions 3-5 (6 g) were preparative-HPLC on YMC-Pak ODS-AQ column (300ϫ10 mm I.D.) eluting with aq. MeOH (75%, 1.5 ml/min, det. at 210 nm) to give fifteen sub fractions (Fr. 1Ј-15Ј, each 50 ml). These sub fractions were further purified on preparative-HPLC eluting with 75% aq. MeOH obtained compounds 1-6. Yields: 1 (98 mg, from Fr. 2Ј), 2 (110 mg, from Fr. 2Ј, 3Ј), 3 (130 mg, from Fr. 5Ј, 6Ј), 4 (25 mg, from Fr. 8Ј), 5 (17 mg, from Fr. 10Ј, 11Ј) and 6 (14 mg, from Fr. 11Ј).
Scillanoside L-1 ( 1 H-and 13 C-NMR: see Tables 1 and 2 . Cytotoxicity Assay Aliquots of 2ϫ10 5 cells were seeded into each well of a 96-well flat microtiter plates in RPMI medium supplemented with 10% fetal bovine serum (FBS), penicillin (100 units/ml), and streptomycin sulfate (100 mg/ml). The compounds dissolved in MeOH at various concentrations were added to culture and adjusted to a final concentration of 0.1% (v/v). Above cells were grown in a humidified atmosphere of 95% air and 5% CO 2 , and the cells were seeded in plates after three passages. The cell viability was determined in the presence or absence of a compound or adriamycin, as a positive control, using the standard MTT assay. Briefly, 24 h after seeding, 100 ml new media or a test compound was added and the plate was incubated for 48 h. Cells were washed once before adding 50 ml FBS-free medium containing 5 mg/ml MTT. After incubation for 4 h at 37°C, the medium was discarded and formazan blue formed in the cells was dissolved with 50 ml DMSO. Optical density was measured at 570 nm. The concentration required to reduce absorbance by 50% (ED 50 ) in comparison to control cells was determined.
Animals and Tumors Specific pathogen free male inbred ICR mice (18-20 g), purchased from DaiHan Bio Ringk (Korea). Groups of 10 mice were fed with a commercial pellet chow in a standard laboratory conditions (25Ϯ2°C and water ad. libitum). Sarcoma 180 and B16 (F-10) cells were maintained by weekly subcutaneous passages in mice. For in vivo assays, each mouse was subcutaneous inoculated with 5ϫ10 6 tumor cells, which were harvested from tumor-bearing mice 7 d after tumor inoculation.
Administration of Compounds and Anti-tumor Evaluation Each compound was administered intraperitoneally once a day for consecutive 20 d 24 h after tumor inoculation. The control animals were received vehicle (saline) alone by i.p. injection. The anti-tumor effect was determined by the increase in survival time of treated mice (T) as compared to that of the control group (C), and expressed as T/C as described earlier.
7)
Statistics The results were expressed as the meanϮstandard deviation. The significance of the difference between the control and the drug treated a) The efficacy of the tumor treatment was determined by the increase in the survival day of the treated mice (T) as compared to that of the control group (C) using the expression T/C (%). b) T/C (%); Ͼ125 for significant anti-tumor activity. c) Each group consists of 7 mice. * : pϽ0.01. groups was analyzed by Dunnett's t-test; pϽ0.01 was considered significant.
